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16. (AS ONCE AMENDED) A terminal device comprisiF 

an optical transmitter outputting an optical signal hayklga chirping determined by a chirp 
parameter to an optical fiber transmission line, saidopttSal signal generated by optical 
modulation based on a modulating signal obtainVby adding a redundancy code to a 

transmission data code; / 

means for receiving supervisoryftformation on a bit error detected in relation to the 

optical signal transmitted by saidoplical fiber transmission line; and 

means for controllina^id chirp parameter according to said supervisory information so 
that said bit error detectedls reduced, wherein said supervisory information including the 
number of corrections^ said bit error obtained in correcting said bit error of said electrical 
signal accordjrxfto said redundancy code. 



REMARKS 

In the Office Action mailed December 21, 2001, claims 1-5 and 16 were rejected under 
35 USC 102(e) as being anticipated by Ishikawa et al. (U.S. Patent No. 5,917,637); claims 7 
and 1 1-15 were rejected under 35 USC 103(a) as being unpatentable over Ishikawa in view of 
Aoki (U.S. Patent No. 5,315,426); claims 8 and 9 were rejected under 35 USC 103(a) as being 
unpatentable over Ishikawa in view of Aoki and further in view of Brenner et al. (U.S. Patent No. 
6,1 15,403); claim 6 was rejected under 35 USC 103(a) as being unpatentable over Ishikawa et 
al. in view of Alexander et al. (U.S. Patent No. 5,784,184) and Taga et al. (U.S. Patent no. 
5,585,954); and claim 10 was rejected under 35 USC 103(a) as being unpatentable over 
Ishikawa et al. in view of Aoki, Brenner et al. and further in view of Alexander and Taga et al. 
The foregoing rejections are respectfully traversed. 

In accordance with the foregoing, claims 1-5 7-12, 15, and 16 have been amended. 
Claim 6 has been cancelled. Claims 1-5 and 7-16 are pending and under consideration. 

Claims 1 , 7, and 16 are independent claims. Claims 2-5 depend, either directly or 
indirectly, from claim 1 , and claims 8-1 5 depend, either directly or indirectly, from claim 7. 

Ishikawa et al. discloses a method of and device for driving an optical modulator, and an 
optical communication system. More particularly, Ishikawa discloses a device and method for 
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driving an electro-absorption optical modulator for receiving a carrier light source and outputting 
signal light subjected to intensity modulation according to the absorption of the carrier light. 
The Ishikawa device includes a bias circuit, a driving circuit, and a control circuit. 

Aoki discloses an optical transmitter in which stimulated Brillouin scattering does not 
occur even if a laser light having a high power is coupled in an optical fiber. As shown in 
Figures 1 and 2 of Aoki, the Aoki apparatus includes an optical transmitter, an optical fiber, and 
an optical receiver. 

Brenner et al. discloses a directly modulated temlcondu^J^Jv^..»<iuoed chirp, 
in which an in- line fiber Bragg grating is coupled to the output of a directly-modulated DFB 
laser. 

Alexander discloses a WDM optical communication system with remodulators and 
remodulating channel selectors. 

Taga discloses an apparatus for measuring optical transmission characteristics, 
including an input unit of data signal and of clock pulses, a signal decision unit, a display unit, 
and a control unit. 

Ishikawa in view of Aoki discloses a device and method for driving an electro-absorption 
optical modulator for receiving a carrier light source and outputting signal light subjected to 
intensity modulation according to the absorption of the carrier light, including an optical 
transmitter, an optical fiber, and an optical receiver. 

Ishikawa in view of Aoki, and further in view of Brenner, discloses a device and method 
for driving an electro-absorption optical modulator for receiving a carrier light source and 
outputting signal light subjected to intensity modulation according to the absorption of the 
carrier light, including an optical transmitter, an optical fiber, and an optical receiver, in which a 
directly modulated semiconductor laser having reduced chirp, in which an in- line fiber Bragg 
grating is coupled to the output of a directly-modulated DFB laser. 

Ishikawa in view of Alexander and Taga discloses a device and method for driving an 
electro-absorption optical modulator for receiving a carrier light source and outputting signal 
light subjected to intensity modulation according to the absorption of the carrier light, in a WDM 
optical communication system with remodulators and remodulating channel selectors, and 
including an apparatus for measuring optical transmission characteristics, including an input unit 
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of data signal and of clock pulses, a signal decision unit, a display unit, and a control unit. 

Ishikawa in view of Aoki, Brenner, Alexander and Taga discloses a device and method 
for driving an electro-absorption optical modulator for receiving a carrier light source and 
outputting signal light subjected to intensity modulation according to the absorption of the 
carrier light, including an optical transmitter, an optical fiber, and an optical receiver, in which a 
directly modulated semiconductor laser having reduced chirp, in which an in- line fiber Bragg 
grating is coupled to the output of a directly-modulated DFB laser, in a WDM optical 
communication system with remodulators and remodulating channel selectors, and including an 
apparatus for measuring optical transmission characteristics, includirigTn input unit of data 
signal and of clock pulses, a signal decision unit, a display unit, and a control unit. 

The present invention includes generating an optical signal by optical modulation based 
on a modulating signal obtained by adding a redundancy code to a transmission data code, 
correcting the bit error of the electrical signal according to the redundancy code, counting the 
number of corrections of the bit error. These features are shown in Figures 2 and 3 (See FEC 
encoder 22 and FEC decoder 32) of the present application. 

Each of independent claims 1 , 7, and 16 recites (using the recitation of claim 1 as an 
example) "generating said optical signal by optical modulation based on a modulating signal 
obtained by adding a redundancy code to a transmission code", "correcting said bit error of said 
electrical signal according to said redundancy code", and "counting the number of corrections of 
said bit error obtained in said correcting". 

A benefit of the foregoing features of the present invention is that the number of 
corrections of the bit error in the FEC decoder is counted, thus easily detecting the degree of 
the bit error. Moreover, the chirp parameter is controlled so that the bit error detected is 
reduced, according to the present invention. As a result, chirping occurring in the optical fiber 
transmission line can be suppressed by chirping of the optical signal to be output to the optical 
fiber transmission line, thus compensating for chromatic dispersion and nonlinearity. 

None of the foregoing references relied upon, either alone or in combination, discloses 
or suggests the foregoing features of the present invention. 

The above-mentioned dependent claims recite patentably distinguishing features of their 
own. For example, claim 2/1 recites "said controlling including switching the sign of said chirp 
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parameter". 

Withdrawal of the foregoing rejections is respectfully requested, 

There being no further outstanding objections or rejections, it is submitted that the 
application is in condition for allowance. An early action to that effect is courteously solicited. 

Finally, if there are any formal matters remaining after this response, the Examiner is 
requested to telephone the undersigned to attend to these matters. 

If there are any additional fees associated with filing of this Amendment, please charge 
the same to our Deposit Account No. 19-3935. 

Respectfully submitted, 

STAAS & HALSEY LLP 




uate - — L>tf«* 7-* Gene M. Gamer II 

Registration No. 34,172 



700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202) 434-1500 



CERTIFICATE llNinFp 37 CFR t.8f»l 
I hereby certify that this correspondence is being de- 
posited with the United States Postal Service as first 
class mail in an envelope addressed to: Commissioner 
of Patents and Trademarks, Washington, D.C. 20231 

on /Z^A £~T~ ?n g 2- 

ST AAS & KA^^^- 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS: 

Please CANCEL claim 6 without prejudice or disclaimer. 

Please AMEND the following claims: 

1 (ONCE AMENDED) A method comprising [the stepsofl:^^ 
[(a)] outputting an optical signal having a chirping determined by a chirp parameter to 
an optical fiber transmission including generating said optical signal by optical signal by 
npH^i modulation b P~H nn , modulating signal obtained by ad ding a redundancy code to a 

transmission data code ; 

[(b)] converting the optical signal transmitted by said optical fiber transmission line 

into an electrical signal; 

[(c)] detecting a bit error of said electrical signal; [andl ] - - - 
[(d) ] controlling said chirp parameter so that said bit error detected is reducediand 
meetin g said bit ermr of said electri ^i sinnal according to said redundancy 
,»h 0r0 in * a id detecting i "ci..Hino counting the number of corrections of said bit 
error obtained in said correcting. 

2. (ONCE AMENDED) A method according to claim 1 , wherein said [step (d)] 
controlling [includes the step of] including switching the sign of said chirp parameter. 

3. (ONCE AMENDED) A method according to claim 2, wherein: 

said [step (a) includes the step of] outputting including generating said optical 
signal by optical modulation using a Mach-Zehnder optical modulator; and 

[said step (d) includes the step of] controlling including switching an operating 
point of said Mach-Zehnder optical modulator. 

4 (ONCE AMENDED) A method according to claim 1 , said [step (a) includes the 
step of] msmmmma adjusting said chirp parameter to an optimum value so that said bit 
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error detected is minimized. 

5. (ONCE AMENDED) A method according to claim 4, wherein: 

[said step (a) includes the step of] outputtinq including generating said optical signal by 

optical modulation using an electroabsorption optical modulator; and 

[said step (d) includes the step of] controlling including changing a bias voltage to be 

applied to said electroabsorption optical modulator. 



6. (CANCEL) 

7. (ONCE AMENDED) A system comprising: 
first and second terminal devices; and 

an optical fiber transmission line connecting said first and second terminal devices; 
said first terminal device comprising: 

an optical transmitter [for] outputting an optical signal having a chirping 
determined by a chirp parameter to said optical fiber transmission line , said optical 
transmitter generating sain optical sig na l hy optica l modulation based on a modulating 
sig nal obtained by ^dino a redundanc y node to a transmission data , and 

a control unit [for] controlling said chirp parameter according to a control signal, 
sairi control unit ending said bit e rmr nf said electrical signal according to said 
redundancy code ; 

said second terminal device comprising: 

an optical receiver [for] converting the optical signal transmitted by said optical 
fiber transmission line into an electrical signal, 

a monitor unit [for] detecting a bit error of said electrical signal , said monitor unit 

u prising counting the numb grjjfo^^ 
unit , and 

means for transmitting supervisory information on said bit error detected to said 
first terminal device; whereby said control signal is generated in said first terminal device 
so that said bit error detected is reduced. 



8. 



(ONCE AMENDED) A system according to claim 7, wherein: 
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said optical transmitter comprises a light source [for] outputting continuous wave (CW) 
light, and a Mach-Zehnder optical modulator for modulating said CW light to generate said 

optical signal; and 

said control unit includes means for switching an operating point of said Mach-Zehnder 
optical modulator, thereby switching the sign of said chirp parameter. 

9. (ONCE AMENDED) A system according to claim 7, wherein: 

said optical transmitter comprises a light source for outputting continuous wave (CW) 

light, and an electroabsorption optical modulator for modulating said CW light to generate said 

optical signal; and 

said control unit includes means for changing a bias voltage to be applied to said 
electroabsorption optical modulator, thereby adjusting said chirp parameter to an optimum 
value so that said bit error detected is minimized. 

10 (ONCE AMENDED) A system according to claim 7, wherein: 

said optical transmitter comprises a light source [for] outputting continuous wave (CW) 
light an encoder [for] adding [a] the redundancy code to [a] the transmission data code to 
thereby generate [a] the modulating signal, an optical modulator [for] modulating said CW light 
according to said modulating signal to thereby generate said optical signal; 

said optical receiver includes a decoder [for] correcting said bit error of said electrical 
signal according to said redundancy code; and 

said monitor unit includes means for counting the number of corrections of said bit error 

obtained by said decoder. 

1 1 (ONCE AMENDED) A system according to claim 7, wherein: 
said first terminal device further comprises an optical amplifier [for] amplifying the optical 
signal output from said optical transmitter. 

12. (ONCE AMENDED) A system according to claim 7, wherein: 
said second terminal device further comprises an optical amplifier [for] amplifying the 
optical signal to be received by said optical receiver. 
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1 3. (AS ORIGINAL) A system according to claim 7, wherein said optical fiber 
transmission line is provided by a dispersion shifted fiber having a zero-dispersion wavelength 
near1.55um. 

14. (AS ORIGINAL) A system according to claim 7, wherein said optical fiber 
transmission line is provided by a single-mode fiber having a zero-dispersion wavelength near 
1.3|jm. 

15. (ONCE AMENDED) A system according to claim 14,-wherein said first terminal 
device further comprises a dispersion compensating fiber [for] compensating for chromatic 
dispersion occurring in said optical fiber transmission line, and an optical amplifier [for] 
amplifying the optical signal output from said optical transmitter. 

16. (ONCE AMENDED) A terminal device comprising: 

an optical transmitter [for] outputting an optical signal having a chirping determined by a 
chirp parameter to an optical fiber transmission line, said optical siqnal qenerated by optical 
^Huiation based ™ » mnri,ii a tina sion a l obta i ned by adding a redundancy code to a 

transmission data code ; 

means for receiving supervisory information on a bit error detected in relation to the 

optical signal transmitted by said optical fiber transmission line; and 

means for controlling said chirp parameter according to said supervisory information so 
that said bit error detected is reduced, wherein said su pervisory information including the 
numb^rj^^ of said electrical 

cignai arr-ordina to sairi redundancy code. 
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